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[0007] :£^#«bte, ±|B @ ^^^i~'<<ii 1 ^^ftb^m, trans-4-fcKP3->-L- 

[0008] i-j&^fe, 

^;[i] 

[0009] Mbi] 



N - Sfcu^-A' - N - (1, 1, 2, 3, 3, 3^^7/1^ n^nfcf/l^T^&KJ&S* 
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[ooio] Mb2] 




(5£<k R'Rmfttwmtmnmz^-to )-e^$^ci S -4-^/^n-L-7 p ny^ 
[oon] ^vjwm^mmizxzt, «-7^i©^ss/i\ f t i 

^c^em^tv-obJ^c -c ta^^S. c -c r/^^S;c-c7^ 

14 14 14 

[0012] ^0^<Dffi(DtlH^J;5^, a -T^yS^Ml^^^/^v'^/^^^S 
/H, 7it^S, hy^nn^^/vSX(*-<>'XtKy/^-t?&S±lH$^^i£?r 

[0013] ^mm^mcDmm^^t, 7yi^Mw^Mt^^<or/vf3v^m^tb^ 
[0014] ^w<vm<Dmm^£%b, y^t^mm^M^y^-rhv^^x^. ±ibv^ 



WO 2005/016880 4 PCT/JP2004/011827 

[0015] *&m<Dtie,<Dtm\z£&b* &f&m£&*f£&&&?e*>&* ±&^-rtiti*<om& 
[ooi6] *mw<Dm<Dmmfo£z>t, ^.mmm^^^^^s ^m^-rn^m 

*m\mT-rz> 0 *mwiz, mMRjtx^T^yit^m^m^-r^bKx^x 
> fcfcm<Dm'k$:®m-rz>zbtciirx»te<, ±fzRjfczmmmm~rz^b%nmz 

mmw<DA\±im.m^y^mit'r^t^m^b\^x^ 0 
[ooi8] *mwfc£%mfc!&nm%h%:K£.<o. ^)\\nm%m&xm^z>m&ia-immx& 

4-fi7K^*o^5/m'fbH^^ s w^^^ofc 0 s^?ast7)±#^#v ^fc&fm<DW.m 

ftfc&M&#ftK®mx<mumm%^btf-^mx&z> 0 
[0019] wt> «p^^i¥^i-i^p^i-5^^^n/ct>o^#^ps^$n^v\ 

^b^^^/W^^/^-^S) , li^^^^M^S^iJ^^, tert-^h 
^rv-^/W/K— /l^S (Boc) N t-T^^v^/W^MAoc) > ^y^PfcVl^^v^ 

/i^/K^/vS, 2-(4-tr y^^p)-2-y 0 nt: 0 /^df-v'^7/^—/^> ry^^-^v-^ 
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^/i^a—A^ aM^^ Tir^g, ^n-Y/i^K T/i^/V§Mfc»£[0!l;t 
{3\ MJ^vwS, ^7x=;Mf;H, C -C T/v3vi^(M;U^ ^^S, t-v^ 

1 6 

[0021] %fl^*i/fr&<D%W&bft.* #SlSH:i3V^iftfllStb , r«<3E*T?*>ti/tf 

1 4 

tert-^/Ug, MJ^nojc^S) , C -C T/W=»d f -v'S;C -C TA^/Ug-.—hn 

14 14 
1 4 

^f/H, ^/Vg, tei-t^^/kg) T?fo5 0 
[0022] 7*Ak*MfflRfflft. ifri^<\*7ym<OTJVW&m&T? , b } 0s *<DmkLX\*.* 7 

Ak^-hVVJ*. 7Ak%})VJ», ryitfzis&J** yyit/^^^mfhfi, KoifrtL 

[0023] mWX*h&treLn^4-Kh*v*^-L-7°vV>ffiWi£n, 

Tetrahedron Letters 3l(5l),7403-7406(l990\ Tetrahedron Letters 

39(l0),ll69-1172(l998)*^Kl|B«fcStbTV^aKjfeSr##^'&^SifciS"e#So 
[0024] ^^SKKl&V vC> cis-4-7/^n-L-^ny>-f|aS[#:« N trans-4-tKn^rv—L- 
^ny^igfls;^ 7jx-fb**MlijWO#^T, N, N - V^JV - N - (1, 1, 2, 
3, 3, 3-^^7^u^ntVWT5^(r^JI|K^j)^S^$-fr5r<!:^J;o-C#S 

[0025] Rj&miRbL,xte, Kj&\z.w&\s&^mmxbttm&f&mwtL<, mz.n. 
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urn, o^^^s^issMitsw^^^M^ji^n^v^ »*bv»ffl 

j£{20-40°C, 10— 30*C-Cfc!9, £ib^£?£LW&j£«> 20- 

30°C-?&6o 

[0026] ^JI||*l!lO*tt,trans-4-tKn^V-L-^ny^^t5lMU 1^*^±3^ 
*6AT.S*U<ttl. 1—1. 9ait*>!),J:9i*Uttl. l~i. 3^S-Cfc5 0 7 

3^*6JiT,a*u<tti. i-i. 9^*-efet), wamxtti. 1— 1. 3H$*-c*>3 

[0027] RlSO^tt, J^^^fc5trans-4-tKndr-^-L-yny^^(7)^^^Ji^ 

[0028] £*T\ »0!IJ!:i?)*3SW<o^rifeS:J:l)AfrWfcKM«*s, ^Sttfeto^ 
fcRR^StufcVX, 5JHWai^«N, N - i^^/V- - N - (1, 1, 2, 3, 3, 

[0029] HJfi^Il 

(2S, 4S)-1- (tert-^b^^^^/H -4-7/^nt°ny vV-2-#/l^^;>< 
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[0030] Wb3] 




N 




COOCH 3 



(2S, 4R)-l-(tert-^>^^/^^V)-4-tKn^^t°ny>?>'-2-^^^V^ 
^/K4.91g, 0.020mol)^7^t:-7-hy , >i=s(1.01g, 0.024mol)S:^nn^>'(50mL) 
fclfiHRU 7k^T> ^JHi^(4.35mL, 0.024mol)SrJP^., tf>o<9^ifi£"?#i&Ufc 
20R#ffi8£#Ufc„ SJ&^L S^fe7k^fPfiW7k(70mL) fc&r, #CWt?*T 

m7kmm~}-hvvj*x»&mistc 0 wmmt^nmm^ftMm^, n- 

^xf;v-2, 3, 3, 3-r h77;^D^nt^yr^K) ^«J±g*t, m&Sfr'VjJ'y 
jV^ty^u^Y^yy^ (SIM ; ^rl^ : g^^^/V= 5:1—0:1) mffrU U 
mc&m (4.61g, SrWfeo 
ESI-MS : m/z 270 ([M+Na]*). 

'H-NMRCCDCl ) : 5 (ppm) 5.21(dm, J=52.5Hz, 1H), 4.60-4.35(m, 1H), 3.74(s, 3H), 

3 

3.95-3.35(m, 2H), 2.60-2.10(m, 2H), 1.50(s, minor conformer) and 1.42(s, major 
conformer)(9H). 

nmm2 

(2S, 4S)-l^>'^/^^^/^^/V-4-7/^nt 0 ny^-2-^/^> / ^ 
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[0031] Wb4] 

cooch 3 

(2S, 4R)-l-^y^t= 3 r^/V#'" ^-4-fcKn^t°ny^-2-#/l^>l? 
^^(306mg, O.OOlOSmoD^^b^-hy^ACSSmg, O.OOlSlmoD-grv^PO^W 
1.8mL) \mmU 7K^T, ^JHt£|£(293mg, 0.00131mol) ^P^L> ^o<0M*t? 
#t&Ut&, 20l$M8E#Ui: o S^^7KMfPm#7K(5mL) ft. 

N, N-v^^-2, 3, 3, 3-^h77/l^n:/nt; 0 ;^T^K)£^J£^U MS: 
^y^y^^Ai7n-^b^^^ (Si^I ; : g£^^yW= 5 : 1-0 : 1) 

ttU %tmc&m (227mg, ^#,W«£#fc 0 
ESI-MS : m/z 304([M+Na] + ). 

^-NMRCCDCl ) : 8 (ppm) 7.41-7.25(m, 5H), 5.33-5.06(m, 3H), 4.65-4.50(m, 1H), 

3 

3.75(s, 1.5H) and 3.65(s, 1.5H), 3.97-3.60(m, 2H), 2.61-2.21(m, 2H). 

VcXM 

[0032] ^T^trans-4-tKi3^>'-L-yi3y>^^^"t?*)S(2S, 4R)-l-(tert-^>^ 
*sjlJV#~A') -4-tKn^Vfc°ny v ? >--2-^7/^V^^^04fi7-/^'fb^oV * 

^!©7s/5fl'fk<?3l|XS^fi81%-e*>5 (Tetrahedron Letters 39(10), 1169-1 172(1998)) 0 
[0033] D^l] 
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Entry 


5JHKSI 


(°C) 


(hrs) 




4K$ 

(%) 


1 


1.9 


12 


20 




14 


2 


1.9 


12 


20 


NaF 

(1.9) 


85 


3 


1.2 


21 


8 


NaF 
(1.2) 


85 



[0034] &TK$imWfc£.'9%htltc(2S, 4S)-l-(tert-^>= 3 f^^^/l^)-4-77^ 

vt°vVi?>--2-#su7$^m^^&m^wMizm^x, ^^^v^^—m 
iv(dppiv) mmmfez^fryr/^ziyit^mmfctes, 4s)-4-^/^n-i-{ [ 

[0035] I. (2S, 4S)-l-(tert-yh^i/^/^^U)-4-7/^nt <> ny^i/-2-^/^>m 

(2S, 4S)-l-(tert-^b^^^^/V)-4-7/^nl: 0 ayv ; ^-2-^/^V^ 
^(5.00g)£^/-/W30mL)^l&$PU *#»#T, 5mol/Ukgtte^hyr>i»* 

mhtltcmm^^^^—'T^X^i.t^^ 10%«7K^^y ^7K^ (70mL 

)^nx., iixf;K'ftaitfc„ wffi^^TK^^fo^b-^hy^^TK^-e^ 

^(20mL)^Px., ^ffi*£f B £MlU ^M^^#5(3.91g, &&*£*) £#fc 0 
B4^:158-159°C. 
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ESI-MS:m/z 256([M+Na] + ). 

'H-NMRCDMSO-d): 8 (ppm) 12.55(brs, 1H), 5.24(dm, J=54.4Hz, lH),4.27(dd, 

6 

J=9.3, 9.0, 1H), 3.69-3.47(m, 2H), 2.61-2.31(m, 2H), 2.30-2. 15(m, 1H), 1.41(s, 
minor conform er) and 1.36(s, major conformer)(9H). 
[0036] II. (2S, 4S)-l-(tert-^b^^/^^/V)-2-^/W^^^4-7/W^-nt°nyv? 

(2S, 4S)-l-(tert-^>^v/^^=/v)-4-7/^nt°nyv>^-2-^;y^V^( 
70.0g)^b7tKn77^(700mL) Hl«#Ufc«, -11'CHUfriPU MJ^/ur^C 
33.4g),^nn^3i^K35.8g)^o<«9JB^, -15 o C-?305^#bfc o S 
^^^28%T^=T7K(73mL)^P^ % -10 < CT*405^»#Ufc^, g^^^X 
h9tKo79^©iR^«(4:l, 1400mL) % S.I> , 7k(230mL)^n^a#L-fc o ^T4KJS^ 
TkS^^U, 7KSSrH^S^ift^^^b7tKn7^>'0?ft^^(4:l f 350mL)T* 

57.7g, e Sr^fco 
gt&:172-173°C. 
ESI-MS:m/z 255([M+Na] + ). 

'H-NMRtDMSO-d ): 5 (ppm) 7.21(brs, major conformer) and 7.15(brs, minor 

6 

conformerXlH), 6.94(brs, 1H), 5.21(dm, J=54.1Hz, 1H), 4.13(d, J=9.6Hz, 1H), 
3.70-3.45(m, 2H), 2.56-2.24(m, 1H), 2.24-2.08(m, 1H), 1.41(s, minor conformer) 
and 1.36(s, major conformer)(9H). 
[0037] III. (2S, 4S)-2-^7/W^^7W-4-^/^nt 0 nUv?^^J^:cD'a-^ 

(2S, 4S)-l-(tert-^>^-->^^^^/V)-2-^/W^^^-4-7/^nfc 0 ny i?y ( 

122g) £H^^M400mL) K&WkWT, 
$iL&:237-239°C(##P). 
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ESI-MS:m/z 155([M+Na] + ). 

'H-NMRCDMSO-d ): 8 (ppm) 9.75(brs, 2H), 8.14(s, 1H), 7.72(s, 1H), 5.39(dm, 

6 

J=52.4Hz, 1H), 4.30(dd, J=10.5, 3.8Hz, 1H), 3.66-3.22(m, 2H), 2.80-2.22(m, 2H). 
[0038] IV. (2S, 4S)-l-^xnuT^/V-4-y/U^\i a u])^-2-^/^^hV^<D^^ 
(2S, 4S)-2-^7/W^^-r/l/-4-^^nt o nIJv ; ^^^(2.00g) ^J^f-A^fVJ^ 
7%Y (20mL) KfiHBU 7k%}T. ^uuT±^-/u^VV (lA8g)RmV^^T^( 
2.53g)«rJ08fcflP;i, 7K^i?30^a#b7t o ^v^^b^T^(l.33g)Sr*P^, 

g!ij^:173-175 0 C. 
ESI-MS:m/z 213([M+Na] + ). 

'H-NMRtDMSO-d ): 6 (ppm) 5.50(dm, J=51.9Hz, 1H), 5.05-4.94(m, 1H), 4.52 and 

6 

4.39(ABq, J=14.3Hz, 2H), 3.97(dd, J=24.8, 12.3Hz, 1H), 3.75(ddd, J=39.2, 12.4, 
3.3Hz, 1H), 2.64-2.22(m, 2H). 
[0039] V. (2S, 4S)-4-7/W^-n-l-{[(2-tKn^-l, l-^^/V^/V)T^y]T"fe 

(2S, 4S)-l-i7nnTir^/V-4-7/^nfc: 0 ny *?^-2-# A*tf— MJM75.5g) 
VZfxndiVTtV^— /V(1360mL) fcfi&iBU 2-7^-2-^f/Wl-/'o/V-/l'( 

i54^:146-148 0 C. 
ESI-MS:m/z 266([M+Na] + ). 

'H-NMRCDMSO-d): 6 (ppm) 5.48(dm, J=51.9Hz, 1H), 5.00-4.90(m, 1H), 

6 

4.65-4.55(m, 1H), 3.93(dd, J=24.7, 12.5Hz, 1H) , 3.72(ddd, J=39.7, 12.5, 3.4Hz, 
1H), 3.38 and 3.25(ABq, J=16.5Hz, 2H), 3.20-3.12(m, 2H), 2.58-2.32(m, 2H), 
1.92(brs, 1H), 0.94(s, 3H), 0.93(s, 3H). 
[0040] VI. (2S, 4S)-4-7/V^-n-l-{[(2-tKo^-l, l^f/l/3:f/V)r5;]rt 
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(2S, 4S)-4-7/w^-ci-l-{[(2-t:Kn^-l, \-*s^;V^>V)T%AT^ 
/W}t°nlJv ? ^-2-^/^^hy/W(222g)^^/— /K3330mL) £iftl*#T 

v 'O-gvx/ufcvftfc — 7kfp#i (I69g) <D*#y—jvmm&&* izMTUz, ^i^^ 

W«#b^o *Jfttl*Sift«r*&U *«ffr£tt(345g* b&fom&blt. 

220-22 It. 
ESI-MS:m/z 266([M+Na] + ) (free base). 

'H-NMRCDMSO-d ): 6 (ppm) 8.61(brs, 2H), 7.63-7.57(m, 2H), 7.36-7.28(m, 3H), 

6 

5.61-5.45(m, 1H), 5.47(d, J=5.2Hz, 1H), 5.06(d, J=8.5Hz, 1H), 4.10 

and 3.88(ABq, J=16.6Hz, 2H), 4.08(dd, J=24.4, 11.9Hz, 1H), 3.78(ddd, J=39.6, 

11.9, 3.4Hz, 1H), 3.47(d,J=5.2Hz, 1H), 2.68-2.35(m, 2H), 1.23(s, 3H), 1.22(s, 3H). 

[oo4i] #38iinc«fc^ &&RTmmt£2kflrT. Bum^niLwrn^m^vTsmm 
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[1] 5£[I] 




N - v^^/W - N - (1, 1, 2, 3, 3, 3-^^-^7/^nynfcr/W)T5^SrS/S$^r 
SOI] 

Wb2] 




[n] 



[2] a -T$/m<D&mmK ^mvuf^mmm, mstimvw%Li%m&. 

C C -C T/V=^v^ ; c -C T/^^S;— bnS;S.^n^Vig^ 

4 14 14 
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[3] a -T^/&(D^m^^^^^>^^—^&> tert-^h^v^/^—A-fis 
[7] S^^^^dP^^^T^Sfi^^e^lB^cDMit^feo 
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